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The bridge spans the Grand River in downtown Grand Rapids, Kent 
County, Michigan and links Michigan Street on the east and Bridge 
Street on the west. 

UTM:   16.608085.4758170 
Quad: Grand Rapids, West - Michigan 

Date of 
Construction: 1903-1904, Railing replaced 1959. 

Present Owner: City of Grand Rapids 
300 Monroe Avenue, N.W. 
Grand Rapids, MI 49503 

Present Use: 

Significance: 

Vehicular/Pedestrian Bridge. 

The Bridge Street Bridge is a rare early example of a reinforced concrete 
arch, earth-filled bridge, and one of great size, measuring 468 feet long 
overall. This bridge is the second largest known surviving example of 
this design in Michigan. This was one of the earliest large reinforced 
concrete arch, earth-filled bridges built in the United States and received 
considerable attention in the national engineering literature. It was listed 
as eligible for the National Register of Historic Places in April, 1986. 

Project 
Information: This documentation was undertaken in December, 1987 in accordance 

with the memorandum of Agreement by the City of Grand Rapids, 
Federal Highway Administration, State Historic Preservation Office and 
the Michigan Department of Transportation as a mitigative measure prior 
to demolition and replacement of the bridge in early 1988. 

Robert Phillips 
Environmental Scientist 
Williams and Works 
Grand Rapids, Michigan 
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The existing Bridge Street Bridge is located in downtown Grand Rapids, Michigan as shown in 
the general location map. The bridge and its immediate surroundings are shown on the Bridge 
Street Bridge site map. The bridge connects Michigan Street on the east and Bridge Street on 
the west. 

The existing bridge is the fifth bridge to be built at this location. The first was a wooden foot 
bridge built in circa 1842 (7). A second bridge was built at this location in 1852 by the Grand 
Rapids Bridge Company (7). This toll bridge, burned in 1858 and was rebuilt that same year 
(7). This structure was replaced with the fourth bridge at this location in 1884 (7). Since the 
construction of this first bridge, this crossing location of the Grand River has been an important 
link between the downtown central business area and the west side residential and commercial 
areas. As such the crossing has always been important and vital to the economic health of the 
city as well as the convenience for commerce and pedestrian traffic (6). 

An historical photograph (MI-27-16) indicates that a steel tressel type rail bridge was located at 
this crossing just prior to the construction of the present reinforced concrete arch, earth-filled 
bridge. In fact, the photograph and published reports reveal that the old tressel bridge was used 
as a construction way and integal part of the new structure (9). 

In circa 1902, the city decided to replace the steel tressel bridge with a new reinforced concrete 
arch, earth-filled bridge over the Grand River at Bridge Street. The new bridge to be 
designed/build under the supervision of L.W. Anderson, City Engineer for Grand Rapids, was 
to be designed to carry pedestrian and train traffic (9). The bridge which carried two sets of 
tracks, was built by Joseph P. Rusche, contractor of Grand Rapids for a cost of $87,400 (9)(1). 
The construction of the bridge began on the substructure with the excavation of the two new 
piers and abutments in June 17,1903. Both piers and abutments were completed to the spring 
line level by November 24, 1903. The bridge construction was completed in late 1904 (9). A 
bronze plaque, which is no longer present on the bridge, was fashioned and affixed to the 
bridge to commenerate the completion of the construction of the bridge. This plaque, 
acknowledges the Mayor of Grand Rapids, Mr. Sweet, Board of Public Works President, Mr. 
Rowson, the City Engineer, Mr. Anderson, the builder Mr. Rusche and thel903-1904 erection 
date (Photocopy of original design drawing, MI-27-18). 

The Bridge Street Bridge is a rare example of a reinforced concrete arch, earth-filled bridge and 
is one of great size. The bridge is the second largest known surviving example of this design in 
Michigan. This was one of the earliest large reinforced concrete arch, earth-filled bridges in 
the United States and received considerable attention in the national engineering literature (9). 
Based upon these facts and the overall importance of the bridge to the economy and 
transportation linkage to the community of Grand Rapids, the Bridge Street Bridge was 
determined to be eligible for the National Register of Historic Places by the State Historic 
Preservation Office and the National Park Service in April 1986. 

The history of the Bridge Street Bridge is largely limited to those facts that can be gleaned 
from a few original drawings prepared by the City Engineer, several historic photographs and a 
number of newspaper articles (2)(3)(4)(8). Unfortunately, the City plans are incomplete and 
the presence or existance of the building contractor's shop drawings are unknown. The best 
single source concerning the construction of the bridge, was an article presented in the 
Engineering News, published in New York in December 1904 (9). 



Bridge Street Bridge 
HAERNo.MI-27{Page3) 

The Bridge Street Bridge is a five span, reinforced concrete arch, earth-filled bridge 
(Photocopy of plans for Bridge Street Bridge across Grand River at Grand Rapids, Michigan, 
April 17,1903, Plan 2 - sheets 1 and 2). The existing bridge is 468 feet long and 64 feet wide 
with a deck area of 29,952 square feet The structure consists of five unequal spans or arches 
with the four piers and abutments founded in bedrock (Photocopy of Plan 2 - sheets 1 and 2) 
(Photocopy of plans for retaining walls on Bridge Street between Grand River and West Canal, 
1903)(9). The center span is 87 feet long, the two spans abutting the center span are 83 feet 
long, while the two spans abutting the river banks are 79 feet in length (Photocopy of Plan 2 - 
sheets 1 and 2)(Photocopy of Contract No. 210, sheets 1 and 3, plans of centering for 79 foot 
and 87 foot spans, concrete steel bridge over Grand River at Bridge Street, Grand Rapids, 
Michigan, Feb. 25,1904)(9). The substructure and arch ring construction technique is 
discussed in some detail in the Engineering News article (9). Following the completion of the 
arch rings, the spandral walls were constructed. Cross sections of the spandral walls are shown 
on the City drawings (Photocopy of Plan 2 - sheets 1 and 2) and in the Engineering News 
article (9) and require no further mention here. 

Once the spandral and parapet walls were completed, the structure was filled with earth fill 
from local sources. The fill was placed to a height that would allow a 12 inch pavement or 
wearing surface including sidewalks and rail trackage to be constructed (9). The wearing 
surface of th& original bridge was most likely concrete and brick as indicated by a City drawing 
of an adjacent section of roadway (Photocopy of plan for walls and superstructure to complete 
Grand Trunk subway at East Bridge Street, circa 1903). 

The approaches to the abutments were made boxed shape and of concrete reinforced by 
Johnson bars (Photocopy of plans for retaining walls on Bridge Street between Grand River 
and West Canal, 1903)(Photocopy of plan for ducts, sidewalks and retaining wall on Bridge 
Street from Grand River to the West Canal, 1903)(2). The City's drawings also detail an 
underground passage at the east end of Bridge Street Bridge (Photocopy of plan for 
underground passage at east end of Bridge Street Bridge, June 17,1904). 

The bridge was not overly ornate and presented a simple appearance. The railing details and 
ornamental design applied to the bridge are shown in the City plans (Photocopy of Plan 2, 
sheets 1 and 2) and as aptly described in the Engineering News article (9). The railings and 
ornamental parts of the bridge such as keystones, brackets, consoles, dentiles and panels were 
cast in molds and set in place much as cut stone would be. 

The bridge has 8-feet wide sidewalks on each side of the deck. The original railing, replaced in 
1959, consisted of concrete parts and steel lattice railings (5). Over time, the bridge has had 
many different wearing surfaces from bricks to asphalt. The present wearing surface is asphalt 
with the sidewalks composed of concrete. 
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A documentation search did not identify any references to significant historical or note worthy 
events associated with the Bridge Street Bridge. The existing bridge continues to play an 
important role in the local community. Of the seven bridges that cross the Grand River in this 
area, the Bridge Street Bridge is the most centrally located and carries the most traffic (6). This 
bridge is an important link and is vital to the economic health of the City, as well as the 
convenience of residents. The bridge is also very important to police and fire protection and 
for public transportation. 

The bridge, including its ornamentation is presently deteriorated to the point where 
replacement is justified and has been authorized to commence in early 1988. 
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STRUCTURAL   DETAILS  OF  THE   NEW   REINFORCED 
CONCRETE BRIDGE AT GRAND RAPIDS. MICH. 

Bi- Wm. F. TubealnR.* 

GENERAL DESCRIPTION.—There haa «• 
cenliy been comDleled acroaa the Grand River at 
Grand Rapids, Ulcb., a new street bridge of rein- 
forced concrete which deservea to be clasned ax s 
model atructure of Ita kind. This bridge iru de- 
signed and built under the direction of Mr. L- W. 
Acderson, City Enirineer. and 11 cons 1st* of five 
arch span*, one ST it., two S3 fr_ and two 79 ft. 
long. Fig. 1 shows an elevation and longitadinaj 
section o£ one of the arch spans, and Fig. 2 ahowa 
details of the spandrel and parapet wall construc- 
tion and of the railings.   The   main dimensions 

signer assumed a 15-ton steam road roller 11 ft. 
between axles, with 6 tons on the forward wheel 
i ft. wide and V& tons on each of the two rear 
wheels 20 ina. wide and 5 ft. upart on centers. 
The assumed moduli of elasticity were 1600,000 
for concrete and 30,000,000 for steeL The msjii- 
mura compression allowed on the concrete in the 
arches waa, excluding temperature stresses. 500 
Iba. per sq, in., uid, lndndlng- temperBture rtresses 
due to a variation of 40*, 75 lbs. per »q. In. The 
maiimum tension allowed In the concrete in the 
arches was. including temperature stresses due to 
a variation of 40*, 73 lbs. per sq. in., and, exclud- 
ing temperature stresses, 50 lba. per sq. In. The 
mailmum ithear allowed was 75 lbs- ; er sq. in. 
Concrete slabs,   girders,  beams,  floors, v.-ails and 

the concrete. The Imbedded steel In walla and 
posts subjected to compression only was used as 
a precaution against crac]ct due to shrinkag*. 

SUBSTRUCTURE.—The substructure of the 
bridge consists of four piers and two abutments 
of the general'construction shown by Fig. L Both 
piers and abutments rest coon a rocic bottom Ot 
limestone; to gat to solid rock excavation had to 
be carried through hard pan containing' granite 
boulders. Work on the eicavatlon for tbe piers 
was begun June 17, 1903, and both piers and 
abutment* were completed to the springing line 
level' on Nov. 24. 1902. There were about 2,000 
cu. yds, of excavation, and 4,000 eu. yds, of con- 
crete work Involved. The approaches to the 
abuuneiu*   were  made   box-shaped,   of   concrete, 

VIEW OF REINFORCED CONCRETE BRIDGE AT GRAND RAPIDS, MICH. 
L, W. Anderson, City Engineer; Joseph P. Huscho,  Contractor,  Gi*mf  Rapids,  Mich. 

and  general   structural  features  of   the    bridge posts were required to have a safety factor of *     reinforced  by Johnson bars.   The space between 
can be determined quite clearly from these draw- In one month- the  west  approach  walls   was   filled   with  stone 
Ings. It was required  that steel ribs under a stress      and gravel, and that between   the east approach 

LOADS AKD CONDITIONS.—The loading and not exceeding 18,000 lbs. per iq. In.  must be able      walls was utilized for a public comfort station. 
other conditions assumed In designing the bridge to  take the  entire bending moment  of the arch Two  grUdes  of   concrete  were   used   for   the. 
were as follows; .   without aid  from  the concrete nno  iisve flange     abutments.    For the lower portion of the abut- 
Dnd load. Lb 1, per ru. ft areas of not less than the l-50th part '.f the total       menta   the   concrete   consists   of   1   part   natural 

brth^n'lll'nir''"'.".'",'.'!.'.'! ".""*'!'""!   150 ot ths Brcn Bnd '•5°th ot "»• Crown.    The actual       cement, 2^ parts sand and 4  parts  gravel, and 
Pnement, 12 ins- d«P    —   )S0 stress tn the steel, when embedded In and acting     for the upper portion the concrete Is compoaed of 

U™™*V Wins, ot ro.dwir ^'.""-n"' 'L In  combination with the  concrete,  was required      1  part  Portland cement,  3^  parts  sand  and   T 
1 RtitMinder ot ro»dwsr .'...   1»> not   to   exteed   20/ times   the  allowable   stress   in ,- parts gravel-    The  last  mixture  Is also used  for 
Etdcwalki       1"" j^g concr?te.     In slabs, girders, beams, doors and      the  piers,   spandrel   arid  retaining walls and   the 

For concentrated load on  the roadway  the de- n-alls subjected to transverse stress, the steel wajf   '^ facing of abutments, 
•C!<r EogloHr't Office, Grind Rspldi, Mica. assumed to t3ke the entire stress without aid from ARCH   RING  CONSTRUCTION.—Preparatorr 
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Co tha construction of the sect) rings, eight apaos 
at an old steel bridge had to be removed, cleaned 
and painted, and a. foot bridge had to be built. 
Work vu begun at the east and of the bridge, 
and as fast as the aid steel spans w*re removed 
the piling for the centering *«i driven, Owing 
to the hardpan bottom these piles would Hot pene- 

were held in place by the connecting rods with 
aye hooka previously described. No trouble 
whata-ver was erperlenced in placing the rods and 
keeping them accurately In poaition. The con- 
crete wu mixed fairly vet, and was worked 
around and underneath the rod* with lx5-ln. 
tamper*   In   muctt   the   same   way  u   ballast   fri 

LangiTvdinoi      Section. -" a-*.* 
FIG. 1.   PART LONGITUDINAL SECTION OF REINFORCED CONCRETE ARCH BRIDGE AT 

GRANO RAPIDS, MICH. 

backing of wet concrete composed of 1 part 
cement. 2 parts aand and 3 parts broken atone 
paasing a %-!"• ring. The (being mortar wu 
mada 1W Ins. thick. The castings cannot bt 
told from dressed stone at a few feet distance. 

The part elevation and aectlona In the draw- 
lass of Pis, 5 show the arrangement of tha 
various castings to form the completed ratlins. 
coping, etc. To specify, A ti the arch ring, 3 the 
brackets, C the coping, and D. E and F. mpec- 
tivefy, the base, balusters and rail of the bridge 
railing, The blocks G and H show the key- 
stone and Tailing poet. The 'onus or molds for 
each at these parts are shown by the other draw- 
ings of Fig. 5. A description of each of these 
forma follows: 

The keystone* were molded In wooden forms, 
consisting of one piece, a, forming- the top and 
front; of two side pieces, f; of a bottom consist- 
ing of two parts, b and c and of a back piece, g. 

trate more than 8 Ins. In any place. This made 
It necessary ■ to brace the piles very thoroughly, 
as shown by the drawings of the centers given in 
Fig. 3. These drawings give all dimension*, and 
explain tha construction of the centen clearly. 
It will be noted that wedges formed tha means 
provided for lowering the centering.    . 

The dimension* and thickness of tha arch rings 
tot the 83-ft. spans are shown by Fig. 3, and 
Figs. 1 and 2 show details ef one of the 73-ft. 
sp»»*. The concrete used for the arch rings was 
composed of 1 part Portland cement,' 1 parts 
■and and 4 parts grave!. Each rlnr was rein- 
forced by H4-'n- Thacher rods to pairs, consist- 
ing of an tntradosal and an urtradosai rod each. 
The outSide pair of rods on each slda ot tha ring 
is placed 3 ins. In from the face of tha arch, and 
all tha other pairs are spaced li Ins. apart trans- 
versely of th* bridge. The rod» are also em- 
bedded 3 In* in from tha extradosal and Intra- 
doaal faces of the ring. At tha abutment and 
pier ends the reinforcing rods are ntted with 3-ln. 
washers and nuts, to give them anchorage, and 
they are made continuous from end to end of the 
■pan by means of turnbucfclee. Generally tha 
rods came In lengths of 27 and 33 ft. Connection 
through the arch ring between the upper and 
lower rod o( each pair was made every 1 ft., by 
means of a %-ln, rod, provided with a hook at 
each  end. 

The method of constructing the arch rings was 
as  follows;   The endmoat  sections  of    the-rein- 

worked under railway ties. After embedding the 
lower bars, a stlffer concrete was' deposited and 
rammed In 6-ln. layer*. The arch ring was built 
In transverse aectlona, and each section was com- 
pleted la a continuous operation In on* day. The 
crown section was botlt first, and then the two 
skewback sections, and last the Intermediate sec- 
tions. To (Seine the sections during constmctloii 
a form norms! to the sofflt was employed. It 
required five days to construct each arch ring. 
The first arch was began 5J»r 25, 19M. and the 
last was completed on Aug. 4, !90i 

3PA>T)EEL WALL CONSTRUCTT.QM-—The 
construction of the spandrel walls calls for brief 
mention only. Tfce first operation was to pre- 
para the arch ring for the wall by chipping holes 
Into tha top lurf&o*. Fig. 3 ahowt the construc- 
tion of the spandrel wall forms, and the method 
of braeki(» then* from the centers. The lagging 
for lormlng the faces of tee walls was well 
chalkxd and oiled. Expansion joints hi tha 
spandrel walls were formed by simply laying the 
concrete against a vertical- form, and then hut- 
Ung<-the following section against thla smooth 
surface with a sheet of tar paper Inserted be- 
tween. The lower part of the spandrel walls In- 
ilde and" tha whole top surface of the arch ring 
were waterproofed by a mortar coat composed Of 
1 part Portland cement, y part thoroughly stacked 
lime and 3 parts sand. 

RAILINGS AtfD ORNAMENTAL WORK.— 
The  railings and- ornamental parts of the bridge. 

Fig. 2.   Ooss-Sections of Grand  Rapids  Bridge. 

The back and side pieces are stiffened with 2x3H 
in. pieces, and the front, sides and back are held 
together by yokes or clamps. The front of the 
mold was the only portion-calling for particular 
work, and this was made of boards laminated 
together. 

The bracket molds consisted of two side pieces 
provided with grooves for receiving the front and 

. back pieces, and with slats for tie rods clamping 
the whole moid together. It will be noted also 
that the side pieces had nailed to them Ins id« a 
beveled atrip to form a groove in each side of the 
cast.block. The purpose of this groove was to 
provide a bond to hold the bracket more firmly 
in the adjoining concrete of tha wall. The bot- 
tom of the mold was formed by a 2-ln. plank, and 

/ tl.vgtlan. L°"'3i 

FIG. 3.   CENTER FOR 83-FT. SPAN,-GRAND  ftAPIOS. BRIDGE. 

forcing bars, which had been anchored into the 
' piers and abutments during their construction, 
were bent down to the curve of the arch ring and 
connected up with the arch rods proper, as shown 
by the view Fig. 4. Scantling placed trans- 
versely across the lagging of tha centers serven 
to block up the soffit rods, while the upper rods 

such, as keystones, brackets, consoles, den tiles 
and panels, were cast In molds and set In place 
much as cut stone would be. Special molds were 
employed for each of these different shapes. 
These molds were plastered with in earth damp 
mortar composed of 1 part cement and Vri parts 
fine  sharp sand,  which was followed  up with'* 

when the concrete had been tamped In place the 
forms were removed, and the bracket was left 
on the bottom to set. It may be noted here that 
a goodly number of the brackets showed a cruok 
at the Joint marked I caused by tamping at the 
point y. In construction the bracket castings 
were set at proper Intervals on the spandrel walls, 
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which had been completed up to the I ere! of the  . (or the   reason  that   is  piles settled when  the 
lln« XT. The coping course waa then built Up 
around the bracket blocks to the level of the 
bottom of the railing base. 

The mold or form (or the coping course was de- 
signed to build the coping In successive sections. 

load waa put on. whjch would not have occurred 
If the piles bad received a tew more blows. It 
took three days to cbtp out the same with a good 
force of men. Don'* be too slack with tamping. 
Be certain that yo*ir forms are well braced, and 

FIG.  4.   VIEW OF  GRAND   RAPIDS SRIDGE DURING CONSTRUCTION. SHOWING 
REINFORCEMENT IN   PLACE ON   CENTERS. 

and was built up around the bracket blocks, ami 
supported from the centres as shown by the draw-. 
Ingi. To form the expansion Joints in the coping 
'course there were Inserted across tile mold at 
proper Intervals a short Iron plate t£ in. thick, cut 
to fit. The cutting of this plate was found to be 
a slow operation. 

The forms for the base of the railing (section 
D) consisted Of 1%-ln- stock for the sides, and 
S-in. stock for the slope*. They extended across 
the arch, and were held together by a very simple 
though very efficient clamp. This consisted of 
two 2x3x33-!n. pieces nailed to a. 2x3xI7-ln. piece 
by means of galvanized Iron strips. About half- 
way down the long pieces, a W-in. rod was run 
through, and secured up against blocks, h, plscad 
about 56 Ins. apart. These blocks were removed 
as the concrete was put In place. It will be no- 
ticed Crom the cross-section of the railing that 
the balusters are set into sockets formed In the . 
top Of the base course. These sockets were 
formed by means of the mold shown at W and Z. 

In casting the balusters, Section (E), a %-ln. 
cast Iron mold, consisting of four Iron sides and 
an Iron top, was used. Originally there were two 
end plates of Iron, but It was found more con- 
venient to have the bottom one of wood and allow 
the cast splndet to stand and set. The mold was 
held together by y-ln. bolts. It would have 
been more practical to have had the side casting 
composed of two parts. 

The form for the railing is built up around the 
tops Of the spin dels. The bottom piece Is 1x9 
Ins., to which 4%-ln. ogee molding Is nailed. The 
tides are of 1-ln. stock, and are clamped to- 
gether.    The top is finished off with a troweL 

The mold for the posts Is made in four parts, 
which fit together at the top and bottom by a 
beve! joint, as shown In the one-fourth section. 
The broad sides rest against the narrow ones, and 
are held against the same by means of M-ln. rods 
running through 2x3 in. stock; 2-ln. projections 
of the broad sides facilitate the removal of the 
form from the completed post. 

As regards future work of the character de- 
scribed her* the following suggestions mar be 
made: 

B« sura you have driven your piles deep enough 
to be certain they will not settle. A half section 
of  the arch ring had to be chipped out by hand 

thus insure youiseli against auy bulging. Aim 
to get as goo<£ a carpenter as you can for your 
special work. 

AfMNTERESTiHu STEEL ARCH BRIDGE DESIGN. 

The great masonry darn, now nearly completed, 
forming the closure of the New Croton Reservoir 
of the water-supply of New York City will con- 
tain, as an accessory structure, a. large steet arch 
bridge of Interesting design. Bids for the con- 
struction of this bridge have already been called 

tlon, drawn from drawings and specifications, may 
facilitate the comprehension of the design; 

GENERAL CONSTRUCTION.—The view, Fig. 
1. Is a front elevation o£ the New Croton Dam, 
looking upstream, L e., toward the east. The 
spillway, at the left or northerly end. ia a masonry 
overfall weir about 1,000 ft- long, curved upstream 
to an fi-shape In ground pi an and discharging into 
a sloping rock channel leading'past the main part 
of the dam to the valley below. The driveway 
running along the top of this dam Is to b* car- 
ried over this spillway channel by the arch 
bridge In queaiiac. a structure 200 -t. In span. 
At one time a stone masonry arch was contem- 
plated for this crossing, occupying the same po- 
sition as shown In Tie. 1 SOT the steel arch. Th« 
general dimensions of "the steel arch design, as 
rise, spaa and width, were iied by the provision 
which had been made for the stone arch. The 
bridge (see also F!g. 2) Is 200 ft. In span c to e- 
of bed-plaits, has a rise of 43 ft. 5=i las. from 
center of bed-plates to center of rib at crown, 
and is 18 ft- 6 Ins. wide C to c of ribs. The total 
rise from water table to roadway Is 58 ft. 

The arch is of the unbraced or soild-rib type, as 
appear* from- Fig. 3. The two ribs are of boi- 
girder section, with a depth varying from a. maxi- 
mum of 42 ins. at the crown to 38 ins. at the 
abutments. The ribs rest against the akewback 
masonry by riveted shoes bolted rigidly to the. 
masonry; they are therefore fixed-end arches. At 
the urowrj, however, a 10-in. joint-pin la provided. 
In addition the. ribs are spliced by riveted con- 
nections at the crowd. The following clause In the 
specification, which does not necessarily refer to 
arch ribs, may indicate the reasons for the com- 
pound pin-and-rive ted crown Joint: 

All 3eW Joints ind «an««ion» shall be thoroustilr 
nteted op it iiach a tute of erection that ill tnemMM 
are trail lln«4 up and Irw from Internal «Ir»lni ud 
tviit* vbta miming th* bridge i>«. 

As the bedplates of the ribs are cast solid with 
cement mortsx, aiter the ribs hava been con- 
nected up. there are thus virtually three hinges 
during erection, which will ensure the absence f 
initial stresse*. 

The two arch ribs are set In vertical planes.- 
.They are braced together by a full system of four- 
angle lattice struts and crossed four-angle diag- 
onals. The pan el-points of this lateral system cor- 
respond with the roadway posts. 

The roadway Is a horizontal plate composed of 
transverse UJ-ln. I-beams spaced 4 ft. 6 1C3. apart. 

Mold   -for   ■ 

FIG.-5.   DETAILS OF SPECIAL FORMS FOR   RAILINGS AND ORNAMENTAL PARTS. 
and concrete arches turned between these beams. 
The beams themselves are supported by two 
longitudinal arcades of riveted construction, con- 
tinuing downward In the form of butlt-Up steel 
post* to a fooling on the arch-rib. The posts are 
of  bog section  and  the  arches connecting their 

for, and It la expected to have the bridge com- 
pleted by March 1, 1005. from the contract 
drawings on which bids are asked we Select soms 
representative plans and details, reproduced here, 
with. These show the Intended construction 
completely;   the   following   explanatory   Informa- 


